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= NN N rise of 42 to 84” inclusive. Use Type “A” when tThe & 7
= | | N ~ skew angle () is ten degrees or less and Type “B” = =
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O | . | REINFORCING STEEL: Provide epoxy coated #5 bars. e =
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— T a DETAILS AND QUANTITIES: Are shown for circular sections & &
* | | + I only. When used with reinforced elliptical concrete pipe =
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1 vantities to conform to those listed for the nearest size ”’
B I B D | gz’rcu/ar pipe. Apply the dimensions established by vertical
D-<J diameter to span. Round all calculated dimensions
ELEVATION established by horizontal diameter to the nearest I”.
ELEVATION Chamfer all exposed corners % ". 7%151%7
FOUNDATION: Where the soil borings indicate a bearing 7/20/12
capacity of less than 2,600 pounds per square foof, 18713
O increase the width of the footing.
¢ culvert HEADWALL LOCATION: Determine by the intersection of
€ of culvert normal to € the embankment slope at the bdack of the headwall at
of roadway. Headwall is point “K“. Provide 2:I slopes adjacent to the headwall. ———
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INLET END OUTLET END INLET END OUTLET END —
GROOVE OR BELL —_ REVISTONS
UPSTREAM 7/30/07
7/20/12
O RIGID PIPE CORRUGATED PIPE 11813
END TREATMENT OF HEADWALL
LOCATION AND GRADING PLAN FOR . -
SKEWED PIPE CULVERT - TYPE B 39ER
352 =79
Exi (&)
FULL-HEIGHT HEADWALLS (Eng//'sh)
@ ~ 0° @ ~ I5° @ ~ 30° @ ~ 45° oo
o_—
PIPE # PIPE =t
DIA H a b c 8ar Conc. | Conc. | Steel Conc. | Conc. stee] Conc. | Conc. stesl | 1 . 5 b Cone. | Conc. | o4 | DIA. w 2 L
. e6
d | L, | hy | oM | Rep L, | Ly | Ay | hy | oM RCP L, | Ly | by | hy | cMP | ReP ; 2 f > | cMP | ReP D og Y
(cy) | (cy) (Ibs.) (cy) | (cy) (lbs.) (cy) | (cy) | (lbs.) (cy) | (cy) (lbs.) L>O
or=z
427 4-11" | 3-3” 1-6” | 2-6" #5 3-7" 3-1" 7.0 6.7 598 8-9” | 4-6” | 3-8” | 3-2” 7.3 7.1 619 7'-10" | 5-9” 3707 | 3-37 7.5 7.3 633 7’-107 | 7-97 | 3-2” | 3-3” 8.7 8.5 718 42 II.I.I
48" 5-5" | 3-6" ’-6” | 2-9” #5 4'-4” | 3'-4" 8.5 8.2 793 10°-0” | 5-4” 4-1" | 3’-5~ 9.0 8.7 776 8-9” | 6-10" | 3-57 | 3-6” 9.1 8.8 801 8-9” | 9-27 | 3’-5" | 3°-7" 10.6 10.3 925 48*
54¢ | 517 | 397 | 1-67 | 30" | #5 | 5-2 |3-8" | 10.3 | 0.0 | 1,069 | -4 | 6-3" | 4-6” | 3-8 | 10.9 | 10.5 | 1,026 | 987 | 7-1" | 3-g7| 3-9»| 10.8 | 10.5 | 1,024 | 98" | 10°-7" | 3-8 | 30" | 2.6 | 2.2 | 1,188 | 54°
60" | 667 | 4-0" | 16" | 3-3” #5 | 57 | 31 | 12.3 n.e | 149 |2-77 | 727 | 410" | 4--0 | 12.9 | 2.4 | 1,174 | 10-77| 90" | 3-107 | 417 | 2.7 | 2.3 | 157 | w077 | 207 | 3-107 | 417 | 4.8 | 14.3 | 1,354 | 60”
7
72 | 777 | 467 | 177 | 397 | #7 | 757 | 452 | 7.0 | 6.2 | 1,783 | 15-17 | g-u | 577 | 4-67 | 7.8 | 7. | 1,80 | 257 | w-2v | 437 | 477 | 7.3 | 16.6 | 1,788 | 1257 | 14-107 | 4-37 | 487 | 20.2 | 19.6 | 2,076| 72* g o
=
84* 8’-8” | 5-0” | I'-10” | 4"-3~ #8 9’-0” | 5-0” 23.7 22.8 | 2,595 | 1r-77 | 10-9” | 6-4” | 5°-1” 24.8 23.9 | 2,596 | 14-7" | 13"-4" | 4-10" | 5-2" 24.1 23.3 2,511 | 14-3" | 17°-8" | 4’-8" | 5-2” 27.9 27.0 | 2,990 84~ % ;
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Anchor Bolts at
approximately 1'-6”
centers. Provide at
least two bolts for 3
all conduit sizes. EOJ =
L [aeg
m//q'ﬁﬁ‘ %% < g ;
N oy, <27 . w@l“g Q Eoge
g 12* N Y | %T N : gﬁ
O+ = =
= >
22 = — > — (——1 = N
Q\:}g NN Span § 2
O Q|° c} %aﬁ
o S
§ * W \ | W 5 |7
Anchor Bolt (See Anchor Flow ‘ ‘ \ \ e
Bolt Detail, Sht. 3/3) Jine =
CIRCULAR PIPE-ARCH v
y e RO L o N METAL PIPE END TREATMENT “A* W/ ANCHOR BOLT OPTION
REVISIONS
7/30/707
. 7/20/1
O CAST-IN-PLACE HW FOR CORRUGATED METAL PIPE & PLASTIC PIPE (English) ! /125) /,32
CIRCULAR PIPE ARCH PIPE ARCH
. . Top surface of 6" inlet
D ¥ H T CEO /}gs SPAN RISE ¥ H 7 CSO ?//gs SPAN RISE v H 7 050 /}gs hegdwa/ | extension
2" 2-0" 3-0" 2" 0.21 2.67°xY/2* Corrugations *8]" 59" 12-4* | 5'-5” 5" 2.14 »Cx o=
15 | 26 327 2" | 0.27 17 37| 30" [ 3-0" [ 12" | 0.3 87" 637 | 130" | 577 | 17| 2.50 E22ER
18” 3-0" 3-3” 2" 0.33 21" 15" 3-6" 3-0” 2" 0.35 95" 67" 14-0" 57-9” 20" 3.4 Anchor Bolts I-6* centers gg% =3
21 | 3-6 34" 2" | 0.39 24" 18" | 4-0" | 32" | 12| 0.43 103" 77| 15-0" | 5" | 22" | 3.54 Provide ot Teast e bolts
24" 4-0” 3-6" 2" 0.46 28" 20" 4°-6” 3-3” 2" 0.48 12" 75" 16-0" 6-1" 249" 3.96 for all conduit sizes.
27" 4'-6” 3-8 2" 0.53 35" 24" 5-6" 3-5" 2" 0.61 137" 79" 17-9” 6-3" 25" 4.89
30~ 5-0" 3-9” 2" 0.60 42" 29" 6'-6" 3-7" 2" 0.73 128" 83" 18°-0" 6°-5" 26" 5.01
33" 5'-6" 3’-10" 2" 0.68 49" 33" 7-8" 37-9” 2" 0.90 137 87" 19-0" 6°-7" 27" 5.45
36" 6-0" 4'-0" 2" 0.76 57" 38" 9’-0” 4'-0" 2" 1.10 142" g1” 20°-97 | 6-9” 27" 6.31
397 6°-6 q-2" 12" 0.84 69" 43" 10-0" | 4-4” 2" 1.31 6*2* Corrugations
42 7-0” 4-3" 2" 0.92 71" 47" 1"-0" 4'-8" 2" 1.54 (18* Corner Radius) Q
48" | 8-0" | 476" 12 .10 *77 | 527 | 18" | 5-37 | 12| 1.84 *6~-1" | _4-7" | 1-8" | 5-77 | 12" | 1.89 S
54" | 937 | 4-9" 12’ .33 *§37 | 577 | 24" | 557 | 15° | 2.46 | *6-4" | 4-9” | 120" | 5-8" | 14" | 2.2 o
= Z p 5 = Loz
60" 10°-6" 5-6 2 1.78 62 Corrugations *6°-9 4°-11" 12°-4" 5-9” 15" 2.42 oo =
66" 1"-9” 5-9” 2" 2.06 (31” Corner Radius) *7-0" 5-1" 12°-8" 5-10" 16" 2.44 w =) ﬁ
72" 13-0" 6-0" 2" 2.37 13-3" 9-4” | 23"-11" 7-11" 32" 9.63 7-3" 5-37 | 12-11" 5-11" 17" 2.69 o ; w
78" 14°-3" 6-3" 14" 2.94 13-6" 9-6" | 24-9” 8’-0" 32" 10.12 7-8" 5-5" 13-2" 6-0" 18" 2.77 Lo =z
84" 15-6" 6'-6" 4" 3.30 149°-0” | 9-8” | 24’-10" 8'-1" 33" 10.33 7-11" 5-7" | 14°-0” 6-1" 20" 3.15 w>9o
30~ 16°-9” 6-9” 16" 4.00 14-2” | 9-10" | 25°-9” 8-2" 33" 10.87 8-2" 5-9” | 14"-8" 67-2" 21" 3.45 W oz E
96" 18’-0” 7-0" 16" 4.40 14°-5" | 10"-0" | 26°-7" 8-3" 33" 11.39 8'-7" 511" | 15-0” 6'-3" 22" 3.75
102 19°-3" 7-3" 18 5.28 14°-11" | 10-2" | 26'-9” 8-4" 34" 11.68 8’-10" 6’-1" | 15-10" | 6'-4” 23" 4.15
108" 20'-6" 7-6" 20" 6.21 15-4” | 10°-4” | 26°-11" 8'-5" 34" 11.96 9'-4” 6-3” | 16-0" 6°-5" 24" 4.65
14" 21-9” 7-9” 22" 7.25 15-7" | 10°-6" | 27-9” 8-6" 34~ 12.51 9’-6” 6-5" | 16-10" | 6'-6” 26" 4.93
120" 23-0" 8-0" 24" 8.38 15-10" | 10-8" | 28"-7" 8'-7" 35" 13.06 9'-9” 6-7" 17-9” 6-7" 27" 5.41 g 2
*¥1267 | 23-0" 8-3” 26" 8.64 16°-3" | 10°-10" | 28’-8" 8'-8" 35" 13.34 10°-3" 6’-9” | 17°-10" 6'-8" 27" 5.45 L
132 23-0" 8’-6" 28" 9.23 16°-6" 1n-0" | 29-7" 8-9” 35" 13.94 10°-8" 6-11" | 17-11" 6°-9” 27" 5.59 E »w
138” 29°-1" 8-9" 30” 10.50 17-0" n-2 | 29'-8” 8’-10" 36" 14.24 10°-11" 71" 18-10” | 6°-10” 28" 5.97 g -a
O 194" 25-2" 9-0” 32" 11.89 17-2" 1n-47 | 30-7" 811" 36" 14.84 1"-5" 7-3" 18"-11" 6-11" 28" 6.12 T z ;:' o wi
150" 26°-4" 9-3" 34" 13.38 17-5" n-67 | 3I’-5” 9’-0” 36" 15.42 -7 7-5" | 19"-9” 7-0" 28" 6.52 ; =9
156" 27°-5" 9’-6" 36" 15.01 17°-11" 1n-8” 31-7" 9’-1" 37" 15.83 1"-10" 7-7" | 20°-9” 71" 29" 6.94 E <ol
162" 28'-7" 9’-9” 38" 16.75 18°-1" 1n-10" | 32°-5" 9'-2" 37 16.43 12°-4" 7-9” | 207-10" 7-2" 29" 7.12 % <k o
168" 29'-8” 10°-0” 40 18.61 18-7" | 12-0" | 32-6" 9’-3” 37 16.78 12°-6" -1 | 2r-8” 7-3" 29" 7.53 T ; % g -]
174" 30°-9” 10-3" 42" 20.28 18-9” | 127-2" | 33-4" 9'-4” 38" 17.43 12-8" 81" | 22-7" 7-4" 30" 7.95 e ;
180 31-11" 10°-6" 43" 21.87 19-37 | 12"-4" | 33-5" 97-5" 38" 17.78 12-10" 8-4" | 23'-7" 7-5" 30” 8.48 8 ; a <
186" 33-0" 10°-9” 449" 23.54 19'-6” | 12'-6" | 34°-5" 9’-6" 38" 18.49 137-5" §-5" | 23°-7" 7-6" 30" 8.63 o O :
192" 342" 1-0" 45" 25.30 19°-8” 12-8" | 35-3” 9-7" 39" 19.19 137-11" 8-7" | 23-7" 7-7" 31" 8.81 T 5 w<
198" | 353" 17-3” 967 | 27.2 19-11” | 12-10" | 363" | 98" | 397 | 19.95 1417 | 8-97 | 251" | 7-8” | 3" | 9.29 ‘ w ‘ =z8
O 204" | 367-4” 1"-6" 47" 29.15 20°-5" | 13-0" | 367-3" 9'-9” 39" 20.30 14-3" 8-11" | 25'-6" 7-9” 31" 9.78 < I.L o
210" 37'-6" -9 48" 31.03 20°-7" | 13-2" | 37°-2" 9’-10" 40" 21.05 14°-10" g-1" | 25-6" 7'-10" 32" 10.25 wmu -l
216" | 38-7” 2-0" 49" | 33.43 3*%I1* Corrugations 15-47 | 9-37 | 256 | r-n” | 327 | 10.25 ME];';% 5/{//2‘554\/ % 072? 7@407%4 7%%7/-\/ B ; 8
222" 39-9” 12-3" 50" 36.26 40" 31" 6-6" 3-7" 2" 0.70 15-6" 9-5" | 26"-5" 8-0" 327 10.74
228" | 40°-10" 12'-6" 51" 37.52 46" 36" 7-8" 3-9” 2" 0.85 15-8” 9-7" | 27°-5" 8-1" 33" 11.28
2347 | 42-0” 12-9” 52" 39.86 53" 41" 9’-0” 4-0" 2" 1.06 15-10" | 9°-10" | 287-5" 8-2" 33" 12.00
240" 43-1" 13-0" 53" 42.28 60" 46" 10°-0" 4'-4" 2" .27 16°-5" g-11" | 28°-5”" 8’-3" 33" 12.09
246" 44-2" 13-3" 54" 44.83 66" 51" -0 4'-8" 2" 1.54 16-7" 10°-1" | 29°-4" 8'-4" 347 12.64 & ;
252" 45-4" 13-6" 557 47.44 *73" 557 1"-8” 5-3" 2 1.81 -- -- -- -- -- -- § )
* Determine channel configuration for pipe sizes between end freatment “A“ and end freatment "B” by S E
2:1 slopes passing through a point 6” below the top and at each side of the headwall. For end
freatment ‘B”, 2l slopes are tangent to pipe.
JE
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% diameter % o
2' recommended 7x19 galvanized Provide improved inlet at & H
anchor cable upstream end of plastic 3% diameter 7xI9 z Z
pipe (see detail sheet 3/3) galvanized anchor cable - s
1) 0 gt . ] A
Furnish min. 4* hook 5% diameter opening . = S
g SZ 2 long th (566 detorl) for anchor cable K | -\
38 | ~4 _— = pAN -
2 R 2, ,&L@' N o ﬁi
O =8 H N NN N 4 2 r N o
° NS o N = - 2
© 5 ”
N - - T - 7 — — — — — — — 7 E
Flow D2 3" Span 4 b
line (2° min.)
w REVISIONS
»j ; L | w ! ! ! 7/30/07
7/20/12
o CIRCULAR METAL PIPE-ARCH 1/18/13
PLASTIC & METAL PIPE PROFILE PLASTIC & METAL PIPE END TREATMENT “A*
W/ ANCHOR CABLE OPTION W/ ANCHOR CABLE OPTION
252 oN
oSz =0
cc;x_u (&)
Top surface of 6” inlet
hegdwa// extension
%" diameter
7x19 galvanized .
anchor cable Galvanized
wire rope clip
Loz
- %" diameter 7xI9 5' o
galvanized anchor cable g < E
1Y diameter openin ==
. 2for anchor cgb/e J t g IT}
o, © oxrz
N ~ w
©
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L3 L3 L=
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1 Ea
O 15" max. ‘ w ‘ ‘ w ‘ é ; “w
T 1 T 1 % J &
cQ<a
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Sw
ANCHOR CABLE DETAIL METAL PIPE END TREATMENT “B” - gg
W/ ANCHOR CABLE OPTION Sk
i
g=Fao
NOTES aw<
E :I.: ]
O Wrap galvanized anchor cable one time completely around the circumference Y 2
of The conduit. Furnish hook at least 4” long at the ends of the anchor :tl [
cable as shown above. £ ©O
o
Cut galvanized anchor cable to length required.
Form or drill 15" diameter openings for anchor cable at locations shown.
Alternatively, place anchor cable in wet concrete at the dimensions shown
above to secure conduit to headwall. -
Fill any openings made for anchor cables with grout after anchor cables g o
are placed to a taut fit. 2 é
- -
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Lom 20, Frep volg & use hickness shown o he
- ans to compute quanti

see SCD DM-1.1 Riprap width equal gf Item 601 RP.C.P.q(wffh fg'/fer)

o headwall width

unless otherwise
shown on plan

Flow line
Item 601 Rock Channel

Protection twith filter) )

;

STATH/HYDRAULIC ENGINEER

% dia. bar

STATE OF OHIQ DEPARTMENT OF TRANSPORTATION

e

\6 “ extension required

when Riprap is specified

REVISIONS

|
6” extension L

wall No. 3 or No. 4 granular bed, 7/30/07

6” thick, or Filfer Fabric 7/20/12

O ANCHOR BOLT NUT INLET CHANNEL PROTECTION Item 601 Riprap using 6* per CMS 601.09. 1/18/13
(ASTM A 325 and A 153) DETAIL Reinforced sceoen?g DfeD Aj/??

OUTLET CHANNEL PROTECTION DETAIL

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
‘ >Ca *_’_—
2385
EERS
| 285 g8
| Continuous MDPE
| fillet weld
| F/G/;ge with beveled edge
. leading to inside diameTer
| Confmuo/us MDF/’g
ap we
| i
| SO OO OO O A (A Y
|
~__ Beveled edge (45°) o
| machine rogfed NOTES <'-'5 o=z
==
| Q Route out smooth surface GENERAL: Provide a riprap reinforced concrete slab according to SCD DM-1.1 w= ﬁ
| between inner liner and iT the pipe is depressed or it is specified in the plan. Payment for the slab oJuw
. K e plan..,
i is made per square yard of Item 601 Riprap Using 6* Reinforced Concrete Slab ==
late. MDPE fillet weld 1.D. o) " £ th FF woll Lao=
| /f/'ner fo'g/af-e' S;:/;'ape fwe/d and includes the cost of the cutoff wall. >0
| Inigimiminil Inipininly: © T?a%?fv,fone gn;%obevseu/;doce This draw/n? is for cast-in-place half-height concrete headwalls. When furnishing orx E
JUUVUVUUUVUUUUVUUUUUUUUY 4 edge to inner liner precast half-height headwalls, conform to pre-approved designs on file with
| HDPE smooth wall cylinder __/ - ’ the Office of Mdaterials Management. Precast half-height headwalls are only
DPE smoo all cylinde N 1 ¢ ¢ ~eig
various thickness see table (T) approved for round conduits with a maximum conduit diometer of 78. When
| A B precast headwalls are furnished, provide openings for the anchor cable as
| = shown and fill with grout after placement of the anchor cable. If anchor bolts -
10’ are to be used with a precast headwall, fill the anchor cable openings with grout. o 2
| CONCRETE: Use 4000 psi compressive strength concrete for headwall. Concrete - <
\ HDPE IMPROVED INLET - TYPE A CONDUITS quarfn‘:’f;gs are based on headwalls without The 6” extension under the channel =57 w
protection. -
| e
O ANCHOR BOLTS: Furnish bolts (see detail sheet 2/3) that meet ASTM 4 307 for &<y
| anchoring both ends of metal pipe. The top 6” min. of the bolt must be galvanized £E3_,a
| PIPE SIZE A B c D T afcord/’ng to ASTM A 153. Cost of anchors is included in the price bid per foot of FQga
Item 6I1. o<
| 12 in. 6.00 in. | 0.50 in. | 1.00 in. | 15.15 in. | 0.13 in. Swiho
= = - - = - Headwall dimensions are based on end treatment ‘A” for pipe sizes up to and cTg=
‘ 15 in. 6.00 in. 0.63 in. 1.26 in. 18.73 in. 0.19 in. including 120”, 71’x47", and 66°x51*, and on end treatment ‘B” for sizes over and = ¢|7)
| including 1327, 13-3"x$'-4", and 7'-3"x5'~3". ikag
18 in. 6.00 in. 0.75 in. 1.50 in. 22.57 in. | 0.25 in. f&w
| ’;%45730 PIPE: Plastic pipe may not be available in all the sizes specified on s Ok :
24 in. 8.00 in. 1.00 in. | 2.00 in. | 30.08 in. | 0.25 in. is drawing. Twa
zTO
| 30 in. 8.00 in. 1.25 in. | 2.50 in. | 37.50 in. | 0.38 in. ANCHOR CABLE: Furnish anchor cable (see detail sheet 2/3) that meets ASTM A 603 -
| O or anchoring both ends of plastic pipe. Wire rope clip must be galvanized b
36 in. 10.00 in. | 1.50 in. | 3.00 in. | 45.00 in. | 0.38 in. according to ASTM A 153. Cost of anchor cable ond wire rope clip is included in the =<
| unit price bid per foot of Item 61l T 8
42 in. 10.00 in. 1.75 in. 3.50 in. | 51.90 in. 0.38 in. . .
| " " " n " " INPROVED INLET FOR HOPE PIPE: Furnish inproved inle? ot upstreom end of culverts
48 in. 10.00 in. | 2.00 in. 4.00 in. | 59.60 in. | 0.38 in. and opén-énaea siorm sewers using pl/astic pipe.
|
| 60 in. 12.00 in. | 2.50 in. | 5.00 in. | 74.50 in. | 0.38 in. Use HDPE smooth cap and flange materials according to ASTM D 3350 345464C.
s
‘ L o
| © =
| s
| NE
|
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\F/ headwall /
O i o2 extension Y5 Span 1718713
(2° min.) (2 min.)
T w w >Ca =
=2 + 5
PROFILE -] 25258
CIRCULAR ELLIPTICAL 258 =8
See Sheet 2 of 2 for
Pipe Tables and NOTES. o
T 9 =2
o7 P
wow
ogu
- =
Lao-—=
w>»oO
oxrz
w
Riprap width equal
TC’)D heF:jdwa// w/?/fh
unless otherwise
shown on plan 2
> U 1 Rif / S dw
> f1op 801 Airop using o g1 pock 3
te SJ Channel Protection -y
O gggcggDeD;gé/ 2, (with filter) 5 E“‘
S <w
E Wk
/’NOW Line — Flowline S IE
o O
- Thickness shown on plan and g 2:-, g
— —— Y X2 used for computing quantit S =3
B . . .. < of Item 601 R.C.P."(with filter) = I:-E-l
6” Extension B ”‘: ® é w g
I —_— £ odw
<
O B;equnsx’on ’requfre%/o od T
when Riprap is specilie . . No. 3 or No. 4 granular bed,
Item 60] Riprap using 6" thick or Filfer Fabric as
6" Reinforced per CMS 601.09
Concrete Slab
INLET CHANNEL PROTECTION DETAIL see SCD DM-1.1
Cutoff wall
5 o
2 N
OUTLET CHANNEL PROTECTION DETAIL 5 3
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NOTES ; 3
2
& o«
GENERAL: Provide a riprap reinforced concrete slab according to SCD OM-1.1 if the £ =
pipe is depressed or it is specified in the plan. Payment for the slab is made per N ﬁj
O square yard of Item 601 Riprap Using 6° Reinforced Concrete Siab and includes 2 =
the cost of the cutoff wall. S =
% %
This drawing is for cast in place half-height concrete headwalls. When furnishing o
precast half-height headwalls, conform to pre-approved designs on file with the =
Office of Materials Management. Precast half-height headwalls are only approved o
for round conduits with d maximum conduit diametér of 78”.
CONCRETE: Use 4000 psi compressive strength concrete for headwalls.
Riprap and rock channel protection width L . . REVISTONS
equal to headwall width unless otherwise Concrete quantities are based on headwalls without the 6” extension under the 7/30/07
shown on the plans. (Minimum width 4-0".) channel protection. 7/20/12
O 1/18/13
oSz =0
cc;x_u (&)
C.I.P. HEADWALL FOR CONCRETE PIPE (English)
CIRCULAR ELLIPTICAL
Conc. . Conc.
D W H T Span | Rise W H T
cu. yds. P cu. yds. 5= g
12 | 207 | 3-0" [ 122 ] 0.20 -- -- -- - - -- © Jx
5" 2'-6" 3-2” 12" 0.25 - o - - - - EJ, < E
| 3-0" | 3-37 | 12| 0.3 23" e | 3-0n | 320 | 12r | 0.29 TaZ
21" 3-6” 3'-4” 12" 0.37 30" 19” 3-7" 3-4” 2 0.35 g > g
297 | 40" | 3-6" | i2v| 0.43 | 34| 22¢ | 3-ur | 3-5 ] 12| 0.38 tu
27" 4°'-6” 3-8~ 12« 0.49 38” 24" 4-6” 3-6” 2" 0.44
307 | 5-0" | 3-9* | i2v| 0.56 | 42v | 27 | 4-8” | 3-7* | 12" | 0.45
33" 5-6” 3-10" 12" 0.62 45" 29" 5-2" 3-8 2" 0.49
36| 6-0r | 4-0r | 12" | 0.69 | 49° | 327 | 5-57 | 3-10" | 2" | 0.52
39” 6-6" q:-2" 12" 0.77 53" 34~ 511" 4°-0” 4" 0.66 o 2
42v | 70" | 43| 12v| 0.84 | 60" | 387 | 6-10" | 4-2" | M" | 0.82 s qu
48" | 8-07 | 46" | 14| 1.09 68" | 43" | 8-0" | 4-4 | 16" | 10I iz
O 54~ 9-3” 4-9” 14~ 1.32 76" 48" g-2 5-0" 6 1.34 é [a]
60" | 106 | 56" | 167 | 1.93 83 | 53 | 1042 | 5-22 | 18" | 1.65 S o
66" | -9 | 5-9” | 18" | 2.42 91 58" | 16" | 5-57 | 18" .97 2 TH
72" | 13-0” 6-0" 18" 2.77 98” 63" 12-7" 57 20" 2.38 ; =O
787 | 14-3" 6-3" 20" 3.37 106" 68" 13°-9” | 5-10” | 20" 2.69 E] (J; Cz)
84~ | 15-6" 6'-6” 22" 4.05 13 2 4°-9” 6-0" 22" 3.4 % we
g0” | 16-9” 6’-9” 22" 4.51 21" 7 15°-11" 6-3" 22" 3.49 2 :F o
96~ | 18°-0” 7-0" 24" 5.31 128" 82" 17°-0" 6’-5”" 24" 4.04 2 I-_II- 8
O 02" | 19-3" 7-3" 26" 6.20 136" 87" 18-2" 6’-8” 249" 4.84 oo
108" | 20°-6” 7-6" 26" 6.78 43" 92 19°-4” | &-10" | 26~ 5.12 T
nqr | 2r-9” 7-9” 28" 7.81 151" ar” 20°-6" 7= 26" 5.42
120" | 23'-0” 8-0” 30~ 8.93 166” 106” 22°-7" 7-5" 28" 6.60
126" | 24'-3" 8-3” 30” 9.57 180" 16" 24’-10" | 7-10” | 30" 7.99
132" 25'-6" 8-6” 32" 10.84 - - o - - -
1447 | 28'-8” 9’-0” 34" 13.00 - - - - - - . o
Lo
5 2
R =
2]z
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